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Abstract	
	
Free radicals can be caused by exposure of UV rays. High free radicals in the 
body can be a trigger of many diseases. Photoprotectiveagent can protected the skin 
from exposure of UV rays. In addition, antioxidant compound can also reduced a 
negative impact of free radicals. Red dragon fruit (Hylocereuspolyrhizus) was one of 
the fruits which contain a flavonoid compound. This compound can acted as 
photoprotectiveand antioxidantagents. This study aims to know the content of 
flavonoid in the peel of red dragon fruit (Hylocereuspolyrhizus) and knowing the 
antioxidants and photoprotective activities. The peel of red dragon fruit 
(Hylocereuspolyrhizus) extracted within ethanol then macerate fractionated 
withethylacetate. The content of phenolic and flavonoid compounds of ethylacetate 
fraction of the red dragon fruit peel (RDFP-AcOEt) tested with TLC method, Folin-
Ciocalteu method, and AlCl3 chelation method. Furthermore, the free radical (DPPH) 
scavenging test was to be done to found out the antioxidant activities from RDFP-
AcOEt and in vitro test with spectrophotometry method was conducted to found out 
the SPF value of RDFP-AcOEt.The Total Phenolic Content ofRDFP-AcOEt was 
1493.46 ± 14.97 mg GAE/100g and the Total Flavonoid Content ofRDFP-AcOEtwas 
16.53 ± 0.36 % b/b EQ. Antioxidant activitiesofRDFP-AcOEt was weak (> 150 
μg/mL). It was seen from the IC50 value of RDFP-AcOEt (491.94 μg/mL). 
Meanwhile,the SPF value ofRDFP-AcOEtwas very low (0.0069 ± 0.0071). So,the 
RDFP-AcOEtat a concentration of 5, 25, 50 and 100 mg/L does not have 
photoprotective activities. 
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1. Introduction	
	
Sunlight	 is	 the	 largest	 source	of	 energy	 for	 the	earth	and	 living	creatures	 that	 live	
thereon.	 Direct	 benefits	 for	 humans	 is	 increasing	 the	 supply	 of	 vitamin	 D	 through	
exposure	to	UVB	radiation	(Ultraviolet	B)	(Mead,	2008).	Besides	the	benefits,	excessive	
sun	 exposure	 can	 lead	 to	 damage	 to	 the	human	body	 through	 a	mechanism	 involving	
free	radical	compounds.	High	 levels	of	 free	radicals	 in	 the	body	will	produce	oxidative	
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stress	that	can	cause	various	diseases	such	as	skin	cancer,	arthritis,	aging,	autoimmune	
disorders,	 cardiovascular	 and	 neurodegenerative	 diseases	 (Pham‐Huy	 et	 al,	 2008).	
World	 Health	 Organization	 (WHO)	 estimates	 that	 there	 will	 be	 an	 increase	 in	 the	
incidence	 about	 300,000	 cases	 of	 non‐melanoma	 and	 4,500	 cases	 of	 melanoma	 skin	
cancer	due	to	the	depletion	of	the	ozone	layer	(WHO,	2015).	
Ultraviolet	 radiation	 can	 enter	 the	 skin	 through	 a	 chromophore	 or	 a	 particular	
molecule	that	can	capture	electromagnetic	waves	at	specific	wavelengths	(Lucas,	2015).	
Sunscreen	or	a	photoprotective	agent	can	protect	the	skin	from	exposure	to	UV	rays	by	
absorbing,	 reflecting,	 as	 well	 as	 the	 spread	 (scatter)	 sunlight	 (Mishra	 et	 al,	 2011).	
Chemical	 compounds	 contained	 in	 sunscreen	 are	 generally	 aromatic	 compounds	
conjugated	 with	 a	 carbonyl	 group	 (Rai	 et	 al,	 2007).	 Flavonoids	 naturally	 occurring	
compounds	that	have	the	potential	as	a	photoprotective	agent	because	it	has	the	ability	
to	 absorb	 UV	 light	 and	 can	 be	 an	 antioxidant	 agent	 (Saewan	 et	al,	 2013). Antioxidant	
compounds	commonly	used	are	vitamin	E	or	α‐tocopherol,	BHA,	and	BHT	(Fessenden,	
1986).	Antioxidant	compounds	also	found	in	fruits.	One	type	of	fruit	or	food	that	can	be	
used	 as	 an	 antioxidant	 and	 photoprotective	 agent	 is	 a	 red	 dragon	 fruit	 (Hylocereus	
polyrhizus).		
Red	dragon	fruit	(Hylocereus	polyrhizus)	contains	a	variety	of	bioactive	compounds	
such	as	stearic	acid,	oleic	acid,	campesterol,	stigmasterol,	acetic	acid,	betanin,	isobetanin,	
phenolic	 and	 flavonoid	 (Foong	 et	al,	 2012).	 Several	 studies	 have	 been	 conducted	 to	
determine	the	antioxidant	power	of	red	dragon	fruit	peel.	Budilaksono	et	al.	(2014)	ake	
non‐polar	 compounds	 from	the	extracts	which	are	semi‐polar	 in	 the	 form	of	n‐hexane	
fraction	of	chloroform	extract	that	produce	IC50	value	of	206.591	mg	/	mL.	Quercetin	is	
one	 of	 a	 class	 of	 flavonoids	 (flavonoids)	 that	 are	 semi‐polar	 which	 have	 higher	
antioxidant	activity	than	vitamin	C	with	a	ratio	of	4.7:	1	(Sugrani	et	al,	2009).	Therefore,	
this	study	would	like	to	take	compounds	that	are	semipolar	from	the	polar	extract	in	the	
form	 of	 ethyl	 acetate	 fraction	 of	 ethanolic	 extract.	 It	 is	 expected	 that	 flavonoids	 like	
quercetin	 can	 be	 retrieved	 and	 can	 be	 tested	 the	 antioxidant	 and	 photoprotective	
potency	to	prevent	excessive	exposure	to	ultraviolet	light.	
	
2. Material	and	Methods	
2.1. Chemicals	 and	 Reagents.	 Red	 dragon	 fruit	 (Hylocereus	 polyrhizus)	 was	
purchased	 from	 Banyuwangi,	 East	 Java,	 Indonesia.	 	 Ethanol	 96%,	 ),	 Citroboric	
reagents	(boric	acid	and	citric	acid),	n‐butanol,	Folin‐ciocalteu,	Na2CO3,	quercetin	
standard,	 Acetic	 acid,	 AlCl3,	 NaNO2,	 NaOH,	 DPPH	 by	 pro‐analytical	 grade	 was	
purchased	from	E‐Merck.	The	dry	powder	of	red	dragon	fruit	peel	prepared	using	
a	blender	(Philips®),	and	evaporation	the	extract	using	a	rotary	evaporator	(IKA®	
RV10)	 and	 water	 bath	 (Memmert®).	 Absorbance	 measurements	 using	 UV‐Vis	
Spectrophotometer	Mini	1240	(Shimadzu®).	
2.2. Sample	 Preparation	 and	 Extraction.	 The	 red	 dragon	 fruit	 peel	 (RDFP)	
(Hylocereus	polyrhizus)	separated	by	flesh	because	only	the	skin	of	the	fruit	is	used	
as	 a	 sample.	 Thereafter,	 the	 RDFP	was	 cut	 into	 small	 pieces	 (±	 5mm)	 and	 then	
dried	with	 the	help	of	 sunlight	 in	a	 state	covered	with	black	cloth.	Subsequently	
was	continued	drying	using	the	oven	at	a	temperature	of	50oC.	The	RDFP	that	has	
been	dried	mashed	by	means	of	a	blender	to	obtain	a	dry	powder	of	red	dragon	
fruit	peel.	The	dry	powder	of	RDFP	(Hylocereus	polyrhizus)	 then	macerated	with	
ethanol	 95%	 with	 a	 ratio	 of	 material:	 solvent	 (1:10)	 for	 7	 days	 (with	 5	 days	
maceration	 and	 2	 days	 for	 second	maceration)	 at	 room	 temperature	 in	 a	 light‐
tight	 container.	 The	 extract	 solution	 is	 then	 filtered	 and	 concentrated	 using	 a	
rotary	evaporator	at	50oC	continued	with	using	a	water	bath	at	a	temperature	of	
50o‐70oC	 to	 obtain	 an	 ethanolic	 extract	 of	 RDFP	 (Hylocereus	polyrhizus)	 (RDFP‐
EtOH).	RDFP‐EtOH	was	dissolved	in	a	mixture	of	H2O‐MeOH	(3:	7).	Furthermore,	
the	 liquid‐liquid	 fractionation	with	ethylacetate	 (AcOEt)	 in	order	 to	obtain	ethyl	
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acetate	fraction	from	the	ethanolic	extract	of	red	dragon	fruit	peel	(RDFP‐AcOEt).	
RDFP‐AcOEt	fraction	is	then	concentrated	using	an	electrical	stove	temperature	of	
50oC.	Condensed	fraction	is	used	to	perform	various	tests	next.	
2.3. Total	 Flavonoids	 Content.	 Total	 flavonoid	 content	 determined	 by	 means	 of	
chelation	 AlCl3.	 A	 total	 of	 0.4	 mL	 fractions	 RDFP‐AcOEt	 added	 with	 0.6	 mL	 of	
distilled	 water	 and	 0.06	 ml	 of	 NaNO2	 (5%).	 The	 solution	 was	 incubated	 for	 6	
minutes	at	room	temperature	and	then	added	with	0.06	mL	of	AlCl3	(10%),	after	5	
minutes	and	then	added	0.4	mL	NaOH	(1	mM).	Furthermore,	the	absorbance	was	
measured	 at	 a	 wavelength	 of	 510	 nm	 using	 a	 UV‐Vis	 spectrophotometer	 with	
replication	 is	 done	 3	 times	 (Saini	 et	al.,	 2011).	 The	 quercetin	 concentrations	 of	
400,	800,	1200,	1600	and	2000	µg/mL	were	tested	as	above	procedure.	The	linear	
regression	 equation	 of	 quercetin	 was	 made	 of	 the	 relationship	 between	 the	
concentration	 and	 the	 absorbance	 value	 of	 quercetin.	 The	 regression	 equation	
used	to	calculate	the	levels	of	flavonoids	in	the	sample.	
2.4. Total	 Phenolic	 Content.	 Total	 phenolic	 content	 was	 tested	 using	 the	 Folin‐
Ciocalteu	reagent,	where	about	400	mL	RDFP‐AcOEt	fractions	added	by	3.16	mL	of	
distilled	water	and	200	mL	of	Folin‐Ciocalteu	reagent,	mixed	until	homogeneous.	
The	 solution	 is	 shaken	 out	 for	 6	 minutes.	 Furthermore,	 added	 600	 mL	 of	 2%	
Na2CO3	 solution	 to	 form	 alkaline	 and	 homogenized	 by	 vortex	 (Talapessi	 et	al,	
2013).	 The	 solution	 was	 allowed	 to	 stand	 at	 room	 temperature	 for	 2	 hours.	
Absorbance	 was	 observed	 at	 a	 wavelength	 of	 760	 nm	 using	 a	 UV‐Vis	
spectrophotometer	with	replication	is	done	3	times.	Gallic	acid	concentrations	of	
10,	 20,	 30,	 40,	 and	 50	 µg/mL	 were	 tested	 as	 above	 procedure.	 The	 Gallic	 acid	
linear	 regression	 equation	 was	 made	 of	 the	 relationship	 between	 the	
concentration	 and	 the	 absorbance	 value	 of	 gallic	 acid.	 The	 regression	 equation	
used	to	calculate	the	total	phenol	content.		
2.5. The	Test	of	Antioxidant	Potential	with	DPPH	Method.	 The	 fraction	 of	 RDFP‐
AcOEt	(levels	100,	200,	300,	400	and	500	mg/mL)	each	mixed	with	1	mL	of	DPPH	
(2,2‐diphenyl‐1‐picrylhydrazyl)	0.4	mM	dissolved	in	a	solution	of	ethanol	to	5	ml.	
The	solution	was	allowed	to	stand	to	react	at	an	ambient	temperature	in	the	dark	
for	30	minutes.	The	Absorbance	of	each	solution	is	read	at	a	wavelength	of	518	nm	
using	a	UV‐Vis	spectrophotometer	(Sumarny	et	al,	2014).	The	replication	carried	
out	 two	 times	with	 each	 of	 its	 absorbances	was	measured	2	 times.	 The	percent	
(%)	of	Inhibition	is	calculated	using	the	following	formula:	
%	inhibition ൌ ሺAbsorbance	of	control െ Absorbance	of	sampleሻ	Absorbance	of	control 	x	100		The	linear	regression	was	made	of	the	relationship	between	concentration	and	%	
inhibition.	The	regression	used	to	calculate	the	IC50	value.	Quercetin	concentration	
of	1,	2,	3,	4,	 and	5	µg/mL	were	 tested	as	 the	procedure	above	 to	be	used	as	 the	
comparator.	
2.6. The	 determination	 of	 the	Maximum	 Absorption	Wavelength	 and	 the	 SPF	
value.	To	define	 the	maximum	absorption	wavelength	 (λ‐max),	 a	 viscous	RDFP‐
AcOEt	fraction	dissolved	in	absolute	ethanol	 in	order	to	obtain	series	of	 levels	5,	
25,	50	and	100	mg/L.	Furthermore,	the	scanning	by	UV‐Vis	spectrophotometer	at	
wavelengths	between	260‐400	nm	with	the	intervals	of	2	nm,	by	using		ethanol	as	
blank	 (Junior	 et	 al,	 2013).	 The	 maximum	 wavelength	 obtained	 subsequently	
adjusted	for	the	value	of	EE	x	I,	which	has	been	determined	by	Sayre	et	al.	(1979)	
(Table	 1).	 SPF	 value	 is	 calculated	 using	 a	 formula	 that	 has	 been	 developed	 by	
Mansur	et	al.	(1986):		
Table	1.	Wavelength	and	EE	(λ)	x	I	(λ)	value	(Junior	et	al,	2013)	
Wavelength (nm) EE x I  
290 0.0150 
295 0.0817 
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300 0.2874 
305 0.3278 
310 0.1864 
315 0.0839 
320 0.0180 
Total 1.0000 
	
SPFSpectrophotometric	ൌ	CF	ൈ෍290 െ 320 	EEሺߣሻ ൈ ܫሺߣሻ 	ൈ ܣܾݏ	ሺߣሻ	
Description:	
EE	(λ)	 	 :	The	erythemal	effects	spectrum	
I	(λ)	 	 :	The	intensity	of	the	sun's	spectrum	
Abs	(λ)	 	 :	Absorbance	
CF	 	 :	Correction	Factor	(=	10)	
	
3. Results	and	Discussion.		
3.1. Sample	 Preparation	 and	 Extraction.	 The	 red	 dragon	 fruit	 peel	 (Hylocereus	
polyrhizus)	in	wet	state	obtained	from	20	kg	of	whole	red	dragon	fruit	is	as	much	as	
7	 kg.	 RDFP	 	was	 cut	 into	 smaller	 sizes	 (±	 5mm)	 to	 speed	 up	 the	 drying	 process.	
Drying	 continued	 with	 an	 oven	 at	 50°C.	 The	 temperature	 that	 used	 is	 the	
temperature	which	does	not	damage	 the	 flavonoid	compounds	because	of	heating	
carried	 out	 at	 a	 temperature	 of	 80°C	 can	 damage	 the	 flavonoid	 compound	 Chet	
(2009).	Dried	RDFP	then	extracted	with	95%	ethanol.	The	extraction	using	ethanol	
95%	will	produce	the	highest	antioxidant	capacity	with	DPPH	(656.52	mgTEAC/g)	
and	 phenolic	 levels	 greater	 (1.28	 mgGAE/g)	 than	 using	 ethanol	 50%	 and	 water	
(Chaiwut	et	al,	2012).	The	ratio	of	the	powder	by	the	solvent	used	was	1:10,	which	
is	 the	 best	 ratio	 to	 obtain	 phenol,	 flavonoid	 content	 and	 best	 antioxidant	 activity	
(IC50)	 (Handayani	 et	al,	2016).	 The	 viscous	 ethanolic	 extract	 of	 RDFP	 (Hylocereus	
polyrhizus)	 (RDFP‐EtOH)	 obtained	 are	 about	 19.273	 grams.	 Subsequently,	 the	
viscous	RDFP‐EtOH	extracts	are	used	for	liquid‐liquid	fractionation	merely	as	much	
as	5,046	grams.	Liquid‐liquid	fractionation	performed	to	separate	compounds	that	
are	polar	and	semi‐polar	in	condensed	RDFP‐EtOH	extract.	Polar	compounds	(such	
betacyanin	and	anthocyanins)	will	be	drawn	into	a	solvent	mixture	of	H2O‐MeOH,	
whereas	compounds	that	are	semipolar	(flavonoids	such	as	flavones	and	flavonols)	
is	attracted	to	the	solvent	ethyl	acetate	(AcOEt)	(Indriasari,	2012;	Budilaksono	et	al,	
2014).	The	condensed	fraction	of	RDFP‐AcOEt	is	obtained	as	much	as	2.886	gram.	
Therefore,	the	calculation	resulting	from	the	value	of	the	yield	of	viscous	fractions	
of	RDFP‐AcOEt	against	the	dry	skin	dragon	fruit	is	equal	to	2.34%.	
3.2. Total	 Flavonoids	 Content.	Measurements	 of	 the	 total	 flavonoid	 RDFP‐AcOEt	
fraction	performed	using	AlCl3	colorimetric	methods	(Zhinsen	et	al.	1999)	that	have	
been	 modified	 by	 Saini	 et	 al.	 (2011).	 The	 total	 flavonoid	 content	 of	 quercetin	
expressed	in	grams	equivalents	per	100	grams	subfraction	(%	w	/	w	EQ)	(Rohman	
et	a.,	2007).	The	reason	for	using	quercetin	as	standard	was	because	of	quercetin	is	
a	 flavonol	 group	 flavonoid	 that	 can	 form	 complexes	 with	 AlCl3	 (Desmiaty	 et	al,	
2009).	Absorbance	values	and	concentrations	of	quercetin	are	used	 for	 creating	a	
linear	 regression	 equation.	 Quercetin	 linear	 regression	 equation	 obtained	 is	 y	 =	
0.0009x	‐	0.1414	with	a	R	²	=	0.9904	(Figure	1).	
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	Figure 1. Standard curves of quercetin at total flavonoids test 
If	 the	 absorbance	 value	 of	 the	 RDFP‐AcOEt	 fraction	 put	 in	 the	 y‐axis	 in	 the	
quercetin	linear	regression	equation	then	the	levels	of	flavonoids	in	the	sample	(x‐axis)	
can	 be	 known.	 The	 result	 shows	 that	 the	 average	 levels	 of	 flavonoids	 in	 the	 sample	
RDFP‐AcOEt	fractions	was	171.89	±	3.76	ppm.	So	that	the	levels	of	total	flavonoids	from	
RDFP‐AcOEt	fractions	obtained	from	the	calculation	was	16.53	±	0.36%	w/w	EQ	(Table	
2).	It	means	that	every	100	grams	of	KBNM‐AcOEt	fractions	equivalent	to	16.53	grams	of	
flavonoids	 quercetin.	When	 compared	with	 the	 research	 of	 Chet	 (2009),	 RDFP‐AcOEt	
fractions	 showed	higher	 levels	 of	 flavonoids	 than	 the	water	 extracts	 of	 RDFP	with	 an	
average	grade	of	flavonoid	about	1.87±0,33	mg	catechin	equivalents	/25	g.	
	
Table	2.	Total	Flavonoid	Content	in	RDFP‐AcOEt	Fraction	
Replication	
	
Absorbance Flavonoid	Level	in
Sampel	(ppm)	
Total	Flavonoid	
(%b/b	EQ)	
1	 0.0154 174.22 16.75	
2	 0.0151 173.89 16.72	
3	 0.0094 167.56 16.11	
Average	 171.89 16.53	
Deviation	Standard	 3.76 0.36	
	
3.3. Total	 Phenolic	 Content.	 Total	 phenolic	 content	 of	 the	 RDFP‐AcOEt	 fraction	
done	using	 the	Folin‐Ciocalteu	method.	Gallic	Acid	Equivalent	 (GAE)	 is	a	 common	
reference	for	measuring	the	amount	of	phenolic	compounds	present	in	a	material.	
Usage	of	gallic	acid	was	based	on	the	availability	of	the	substance	is	more	stable	and	
pure	 than	 the	 other	 standards	 compounds.	 The	 relationship	 between	 the	
absorbance	 values	 and	 the	 concentrations	 of	 gallic	 acid	 would	 produce	 a	 linear	
regression	equation.	Gallic	acid	linear	regression	equation	obtained	was	y	=	0,0105x	
+	 0.0201	with	 the	 value	 of	 R²	 =	 0.9968	 (Figure	 2).	 Total	 phenolic	 content	 of	 the	
RDFP‐AcOEt	fraction	(x‐axis)	is	calculated	by	entering	the	absorbance	value	of	the	
sample	of	RDFP‐AcOEt	fractions	into	the	y‐axis.	The	result	shows	an	average	of	total	
phenol	content	of	the	RDFP‐AcOEt	fraction	(C	value)	was	15.23	±	0.15	mg	GAE/mL.	
The	dilution	is	not	done	in	this	test	and	the	stock	solution	used	was	25.5	mg	RDFP‐
AcOEt	 fractions	were	 dissolved	 in	 25	mL	 ethanol.	 Therefore,	 the	 average	 of	 total	
phenolic	content	(TPC)	of	RDFP‐AcOEt	fractions	obtained	from	the	calculation	was	
1493.46	±	14.97	mg	GAE/100g	(Table	3).	It	means	that	every	100	grams	of	RDFP‐
AcOEt	 fractions	 equivalent	 to	 1493.46	 mg	 gallic	 acid.	 When	 compared	 with	 the	
research	of	Chet	(2009),	RDFP‐AcOEt	fractions	showed	total	phenol	content	higher	
than	RDFP	water	extracts	with	an	average	of	 total	phenol	content	of	2.7533±0.89	
mg	GAE/25g.	
	
y = 0.0009x ‐ 0.1414
R² = 0.9904
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	Figure 2. Standard curve of Gallic acid  
Table	3.	Total	Phenolic	Content	of		RDFP‐AcOEt	Fraction	
Replication	
	
Absorbance Phenolic	Level	in	
Solution	(µg	GAE/mL	
sample)	
Total	Phenolic	
Content	(mg	
GAE/100	g	
sample)	
1	 0.174	 15.40 1509.80	
2	 0.171	 15.10 1480.39	
3	 0.172	 15.20 1490.19	
Average	 15.23 1493.46	
Deviation	Standard	 0.15 14.97	
	
3.4. The	Test	of	Antioxidant	Potential	with	DPPH	Method.	Antioxidant	potential	
of	phenolic	and	flavonoids	compounds	of	RDFP‐AcOEt	fractions	can	be	determined	
by	 performing	 a	 test	 of	 free	 radicals	 DPPH	 scavenging.	 Quercetin	 chosen	 for	
comparison	because	of	quercetin	has	a	very	strong	antioxidant	activity.	If	vitamin	C	
has	antioxidant	activity	 level	 is	1,	 then	the	quercetin	has	antioxidant	activity	 level	
about	 4.7	 (Sugrani	 et	al,	 2009).	 The	 value	 of	%	 inhibition	 obtained	 by	 calculation	
done	 by	 inputting	 absorbance	 values	 into	 the	 formula	 of	 %	 inhibition.	 The	
concentration	 of	 quercetin	 and	 RDFP‐AcOEt	 fractions	 associated	 with	 the	 value	
of	%	 inhibition	 would	 generate	 a	 linear	 regression.	 Quercetin	 linear	 regression	
obtained	was	y	=	13,974x	+	18.309	by	R²	=	0.9954,	whereas	the	 linear	regression	
equation	RDFP‐AcOEt	fractions	was	0,0933x	+	y	=	4.1018	by	R²	=	0.9904	(Figure	3).	
The	 linear	 regression	 equation	 was	 used	 to	 determine	 IC50	 values	 (x‐axis)	 by	
inputting	a	value	of	50	in	the	y‐axis	to	the	linear	regression	equation	obtained.	The	
results	showed	that	the	IC50	value	of	quercetin	was	2.268	µg/mL	and	the	IC50	value	
of	 RDFP‐AcOEt	 fractions	 was	 491.942	 µg/mL.	 It	 means	 that	 the	 RDFP‐AcOEt	
fraction	requires	concentration	of	491.942	µg/mL	for	DPPH	radical	capture	as	much	
as	 50%,	 while	 the	 concentration	 of	 quercetin	 requires	 only	 2.2679	 µg/mL	 to	
capture	as	much	as	50%	DPPH	radical.	The	large	IC50	or	smaller	antioxidant	power	
that	allegedly	caused	flavonoid	compounds	that	bind	by	side	groups	that	can	inhibit	
the	 activity	 of	 antioxidants,	 so	 that	 flavonoids	 can	 not	 donate	 hydrogen	 and	
electrons	to	the	DPPH	(Budilaksono	et	al,	2014).	Additionally,	the	side	groups	also	
can	cause	methylated	flavonoid	(‐H	into	‐CH3	group),	so	that	the	source	of	protons	
to	capture	DPPH	reduced	(Mikamo	et	al,	2000).	The	presence	of	other	compounds	
such	as	proteins	and	fats	in	KBNM‐AcOEt	fractions	allegedly	also	can	interfere	with	
the	 reaction	of	 free	 radicals	DPPH	scavenging	(Budilaksono	et	al,	 2014).	Although	
the	 IC50	 value	 of	 the	 fraction	 into	 the	weaker	 level,	when	 seen	 from	 the	 level	 of	
y = 0.0105x + 0.0201
R² = 0.9968
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antioxidant	activity	according	to	Ariyanto	(2006)	(>	150	µg/mL),	IC50	value	of	200‐
1000	µg/mL	otherwise	still	potential	as	an	antioxidant	(Molyneux,	2004).	
	
Table	4.	The	average	value	of	%	inhibition	of	quercetin	and	RDFP‐AcOEt	fractions	
																		against	the	DPPH	radical		
Sample	 Concentration (µg/mL) Average	of		%	
inhibition	
Quercetin	 1 31.132	
2 46.275	
3 61.829	
4 75.568	
5 86.357	
RDFP‐AcOEt	Fraction	 100 13.701	
200 23.455	
300 29.748	
400 42.963	
500 50,601	
		
		
Figure	3.	The	linear	regression	equation	of	RDFP‐AcOEt	Fraction	
	
3.5. Measurement	 of	Maximum	Wavelength	 and	 SPF	 (Sun	 Protection	 Factor)	
value.	Measurement	of	in	vitro	SPF	value	is	done	by	determining	the	wavelength	of	
maximum	 absorption	 (λ‐max)	 by	 spectrophotometric	 method.	 UV‐Vis	
spectrophotometer	 scanning	 performed	 at	 wavelengths	 between	 260‐400	 nm	 to	
determine	the	maximum	wavelength	of	RDFP‐AcOEt	fractions	at	each	concentration	
into	 the	 range	 of	 UVA,	 UVB	 or	 UVC.	 The	 maximum	 wavelength	 KBNM‐AcOEt	
fractions	 at	 concentrations	 of	 5,	 25,	 and	 50	 ug	 /	mL	 known	 to	 reside	 in	 the	UVB	
range	area	(290‐320	nm),	while	the	maximum	wavelength	KBNM‐AcOEt	fractions	at	
a	 concentration	of	100	pg	/	mL	 in	 the	UVC	 range	 region	(200‐290	nm)	 (Table	5).	
The	 concentration	 of	 RDFP‐AcOEt	 fractions	which	were	 in	 the	 UVB	 range	 can	 be	
calculated	the	SPF	value	using	a	formula	that	has	been	developed	by	Mansur	et	al.	
(1986).	While	 the	 concentration	 of	 RDFP‐AcOEt	 fractions	which	were	 in	 the	 UVC	
range	 is	 not	 necessary	 SPF	 value	 calculation	 because	 the	 UVC	 rays	 are	 radiation	
which	is	not	up	to	the	earth's	surface	being	absorbed	by	the	ozone	layer	(McKinlay,	
1987).	The	average	value	of	 the	SPF	 in	 the	UVB	area	of	RDFP‐AcOEt	 fraction	was	
0.0069	±	0.0071.	According	to	Wasitaadmatdja	(1997),	the	minimum	SPF	value	of	a	
sunscreen	or	photoprotective	agent	 is	at	 least	2.	Therefore,	 it	can	be	said	 that	 the	
RDFP‐AcOEt	 fraction	 concentration	 of	 5,	 25,	 50	 and	 100	 mg/L	 does	 not	 have	
photoprotective	 potential.	 The	 low	 value	 of	 SPF	 on	 RDFP‐AcOEt	 fraction	 (<2)	
suspected	 to	be	 caused	by	 the	 concentration	 of	RDFP‐AcOEt	 fractions	used	 is	 too	
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low.	According	to	Widyastuti	et	al.	(2015),	the	concentration	of	ethanolic	extract	of	
super	red	dragon	fruit	peel	(Hylocereus	costaricensis	(FAC	Weber)	Britton	&	Rose)	
demonstrated	 effectiveness	 either	 as	 a	 sunscreen	 at	 a	 concentration	 of	 900	 ppm	
with	SPF	value	of	22.438,	while	at	a	concentration	of	100	ppm	of	ethanolic	extract	of	
super	red	dragon	fruit	peel	does	not	show	its	effectiveness	as	sunscreen	since	the	
SPF	value	of	less	than	2	or	equal	1.419.	
	
Table	5.	The	scanning	of	Maximum	Wavelength	of	RDFP‐AcOEt	Fraction	
Concentration	
(µg/mL)	
The maximum 
Wavelength	
(nm)	
Absorbance Ultraviolet	
Area	
5	 314 0.001 B	
25	 294 0.018 B	
50	 292 0.034 B	
100	 262 0.211 C	
	
 
Conclusion	
Ethylacetate	fraction	of	an	ethanolic	extract	of	red	dragon	fruit	peel	(RDFP‐AcOEt)	
containing	 flavonoids	 at	 16.53	 ±	 0.36%	 w/w	 EQ	 is	 measured	 by	 the	 AlCl3	chelation	
method	and	total	phenolic	content	of	1493.46	±	14.97	mg	GAE/100	g	which	measured	
by	the	Folin‐Ciocalteu	method.	Antioxidant	potential	of	RDFP‐AcOEt	fractions	is	weak	by	
the	 IC50	 value	 that	 is	 equal	 to	 491.94	 µg/mL	 measured	 by	 DPPH	 method.	 SPF	 value	
KBNM‐AcOEt	 fraction	 was	 0.0069±0.0071.	 This	 indicates	 KBNM‐AcOEt	 fraction	
concentration	 of	 5,	 25,	 50	 and	 100	 mg/L	 were	 tested	 using	 in	 vitro	 methods	
(spectrophotometry)	does	not	have	significant	photoprotective	potential.	
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